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A 


tis your body made of ? 


2 human body is made up of many 
erent.parts. You already know the 
ames of many of these parts. For 
example, you know that all human bodies 
x contain bones, blood, a heat, a stomach, 





The function of the ribs is to protect the hean 
and lungs 


fr. 


GT) 


iis ee ee ge r ee 


so opai's and skin are made from different ‘building blocks’ 












The function of the heart is to pump blood around 
ihe body 


a pair of lungs, a brain and many other 
parts. All the parts have important jobs to 
do. We call these jobs functions. 


|l ycu look carefully at your naiis, your 
hair, and your skin you will see that they 
are quite different from each other. They 
are all made from different materials. 
Their colour is different and so is the way 
they look and feel. 






What are all these parts of the body The outside of a plant Cen is called the 
made of ? cell wall, and the outside of an animal cell 
iS called the cell membrane. It holds the 
cell together. The nucleus is the control 
centre of the ceil. The cytoplasm ts a 
substance like jelly. it makes up most of 
the ceil. 


You may be surprised to learn that your 
body is made up of 50 billion individual 
living units! (50 billion is the same as 50 
million million or 50,000,000,000 ,000.} 
These living units are called cells. 


nucleus cell membrane cytoplasm 


Cells are so small that we cannot see . 
them separately without a microscope. 
Your body contains cells of’different kinds. 
Each kind of cell has a different function. 
Most cells are alive; They. need energy. 
They consume food and oxygen. Some oi 
them can move. 


d 


Robert Hooke (1635-1703) was one of 
the first scientists to examine vegetable 
matter with a microscope. In 1665 he saw 
that a piece of cork was made up of 
thousands of tiny ‘boxes’. He called them 
cells. 





Most plant cells look like this 


Many cells can reproduce. This means 
that they can produce other cells like 
themselves. They do this by dividing into 
two 





So 
` — 
No — i 
í © >- | 
fo | 
Noo o / N, D 
1 one cell “a N ` 
« 2. the cell grows » 









3 the nucleus starts 


to divide 
Nerve cells 


4 the call narrows Celis of one kind usually come together. 

` n the micole When they come together they form 

l ) different types of tissue. For example, 
some kinds of cells come together to form 
a tissue called bone. Some come together 
to form a tissue called blood, or muscle, 
or nerve. The tissues build up to form 

How long does a Cell live? organs such as the heart, the lungs, the 
Gem and so on. 





BS two identical cells 
are formed 


Cells can divide into two 


Taste bud cells live for about seven days. 
Red blood cells live for about four months. | Muscle cells are long and thin. Cells of 
Nerve cells live for 18 to 130 years. one type come together to form tissue. 





dscle cells 


MuscLeés 





Which ot these two men will be able to lit the 
lree? Why? 


How many times has your mother told 
you, ‘Eat well and take lots of exercise or 
you wen't get strona’? Food and exercise 
make your muscles strong. 





al 


Using muscles 


Everybody has muscles in their body. 
Muscles help you to walk, run, Jump, 
bend, eat, breathe and do many other 
actions. All the muscles in your body 
make up your muscular system. 


There are two kinds of muscles tn your 
body. There are muscles which can move 
when you want them to. There are some 
muscles which work by themselves. 
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The muscular system 


When you bend over to pick something 
up, you are making some muscles work. 
These muscles are just under your skin. 
They are connected to the bones in your 
body. Can you tell'which muscles you will 
‘use to bend over and pick something:up? 





Breathing in 


Some muscles work by themselves. They 
work automaticaily. When you breathe, 
muscles in your c^est contract and relax. 
They help your rib cage to expand, so that 
air can enter your lungs. Other muscies 
help you to digest your food. 


Your hean is also a muscle. This muscie 
is called the cardiac muscle. This special 
muscle begins pumping seven months 
before you are borni it Keeps worming tu 
you Gis. AË WN, 
about iti 


 — en 
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Muscles can contract and relax. When 
you flex a muscle, it contracts, or gets 
shorter. When a muscle is relaxed, it goes 
back to its original shape. Muscles can 
pull but they cannot push. 





Breathing oul 





Muscle fibres 


Muscles are made of lots uf fibres. 
Have you scen how some kinds of rope 
are made from fibres? Your muscles are 
not made of rope: The fibres in vuour 
muscles are made of muscle cells 

which come together to make 

muscle tissue. 








-x 


Look at the pictures here. They show the 
muscles in your arm. The muscle in front 
is called the biceps. The one at the back 
is called the triceps. 


shoulder blade 


tendon 







biceps 


forearm 


tuceps 
The ends of muscles 
are connected to 
your bones Dy 
ONS tendons. You can 
"rn 


~ feel tendons on your 
wrist, above your 
heel, on the inside of 
your elbow, and 
behind your knee. 
Tendons are flexible 
and very strong. 


When your biceps contract, your arm 
bends ai .he elbow. When your triceps 
contract, the arm straightens; at the same 
time your biceps relax. In this way all the 
muscles of your body work in pairs. 


The arrangement of muscles in your 
body is very complicated. There are 
over 600 muscles in vour body. When 
you move any part of your body you 
use many muscles. When you smile 
you use about 14 smal] muscles! 





BLOOD 


Have you ever cut yourself with a 9.aG¢ i 
or a knife? Have you ever fallen over and 
grazed the skin on your knee or your 
elbow? What happened? Did you see 
blood coming out? What colour was it’? 
How did the blood feel? 


Did you know that you have nearly four 
litres of blood moving around in your 
body? An adult has about five litres of 
blood. 
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You have four litres of blood in your body 


Blood is made up of a liquid called 
plasma. This contains red blood cells 
and white blood cells. The red blood 
cells contain a chemical which carries 
oxygen. The white blood cells attack 
germs. 


Blood also contains some small bodies 
shaped like discs. They are called 
platelets. They help the blood to clot 
(become hard) in an injured area. 


7. 
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Whenthe skin is cut blood flows out 






plasma 





ET ET RTE TT EE 


white bioad cells 


platelets 


rad blood cells 





The blood-vesseis in your body 
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Blood flows from the hean, through bicod-vessels 
and back again 


4. 


In your body there is a system of 
blood-vessels. These are tiny tubes 
which run to all pans of your body. The 
blood in your body flows through these 
tubes. . 


If you could lay these tubes out fram end 
to end they would stretch more than twice 
round the.earth! 


The blood-vesseis leading away from the 
heart are called arteries. The walls of the 
arteries are quite thick. The bigger 
arteries coming from the heart divide into 
smaller arteries. These divide even more 
until they become very narrow blood- 
vessels called capillaries. These then 
join up to form small veins, which join 
together to make larger veins, which carry 
the blood back to the heart. Your heart 
and blood-vessels are called your 
circulatory system. 


Your heart is a muscular organ. it pumps 
blood to ail parts of your body. When your 
heart contracts, blood is pushed out and 
flows through the artenes. 
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Your heard locks hke tus 


Your heart beats about 7/0 umes a minute. 
The blood takes about a minute and a half 
to make its journey round your body and 
back to the hean. 





A valve 


Valves in the heart make sure that the 
blood travels one way only. There are 
also many valves‘in the veins which stop 
the blood from flowing backwards. 


‘ome people give blood. The blood is kept until it 
needed during an operation 





Juestions 


You can find the answers to these 
questions in the text. 


1 How many times a minute does your 
heart beat? 


What is your blood made up of? 


Does the blood in your blood-vessels tlow 
one way, or backwards and forwards? 
Why? 


4 What work is done by the red blood cells? 


5 What work is done by the white blood 
cells? 


6 What work is done by the platelets? 


q. 


inside a capillary 


Blood carries oxygen and dissolved food 
to all pars of the body. Oxygen and 
dissolved food pass out through the thin 
walls of the capillaries to the body Cells. 
Carbon dioxide and waste pass into tne 
capillaries. In this way the blood performs 
an important function. 
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You won't fina nme answers to these 
questions in the text: 


Does your heart stop beating when you 
are asleep? . 


Why do you think people give blood? 


Have you ever cut yourself? Did you 
bieed? How did you stop the bleeding? 
Can the body make more blood to repiace 
the blood you lose? 


From the pictures, can you tell whether 
there are more red cells or more white 
cells in your body? 


BREATHING SYSTEM 


gg 


EO 
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Shut your eyes and breathe in and out 


deeply. Breathing in and out scaled- o 


respiration. What happens to your chest 
when you breathe in? What happens 
when you breathe out? 


4 


Airis made up of different gases. Oxygen 
makes up about 20 per cent of all air. Your 
body needs oxygen to stay alive. It does 
not need the other gases, 59 these are 
breathed out. 


When we breathe, we take air Into Our 
lungs through the nose. if you hold your 
nose closed, you can still breathe through 
your mouth, but it is better to breathe 
through your NOSE. Can you think of any 
reasons why? } 


ak 
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food 


epiglottis 


windpipe 





| / 
7 gullet (oesophagus) 


Crom the picture, can you see how food is 
kept out of the windpipe? 


Wo, 


tongue 


$ 


© There aretwo tubes in your throat. Food 


goes down tne tube atthe back. The alt 
you breathe goes down the tube in the 
front. This tube is called the windpipe or 
trachea. 


There are cells in the trachea which 
produce a sticky liquid called mucus. 
Dust and dirt becomes trapped in this 
mucus. There are also many fine hairs 
along the sides of the windpipe. These 
hairs nipple like Waves. They carry the 
dust back to the throat. You can get rid of 
the mucus by coughing or swallowing. 





At the top of the windpipe is a voice box or 
larynx. Across this box are stretched the 
vocal cords. Air passes over these cords 
and produces sound. 





There is a sheet of muscle which 
separates your lungs from your abdomen. 
This is called the diaphragm. It helps 
your lungs to expand and contract. 


Human beings have two lungs. The lungs 
are large and spongy. The windpipe 
travels down into the chest and divides 
into two branches. These branches lead 
‘to the lungs where there are smaller air 
tubes which spread out. At the ends of 
these small tubes there are tiny air sacs. diaphragm 
They have thin moist walls through which 
gases Can pass. They are surrounded hy 
Narrow capillaries. The oxygen from the 
alr you breathe passes into the blood 
stream from here. 





Warning 
Plastic tags should never be 


placed over the head. They can 
easily block your breathing passage 


| . air sacs 
and if this happens you will suffocate. 





Environment Watch 

Smoking can seriously damage your health. 

Tobacco smoke, particularty from 

cigarettes, is a direct cause of lung cancer. i 
Smoking can also cause cancer in the mouth, larynx and 
oesophagus and contributes to chest and heart diseases. The tar 
in the tobacco clogs the nasal passages and lungs. The nicotine 
in cigarettes is addictive, so never start smoking and you will 
never be addicted. 
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DIGESTION 


What happens to the food you eat?. 


Food contains many useful substances at your body recus. Food helps to give you 
Strength and energy, tq work and play. Without food you would not be able to tive. 


The food you eat cannot go straight to the cells in the different parts of your body. It 
has to be broken down'into substances Which can be absorbed by the cells. To do thi 
thas to go through several stages. 


What happens to our food 


| The first thing that happens to food. when you put some in your mouth, is that it is chewed. 
You use your teeth to tear and grind hard foods. 


"Your tonque helps to mix the foods. Special glands in your mouth produce saliva. This 
helps to soften the food and starts the digestion of starches. 







As you swailow, your tongue pushes food mouth 
down into your throat. The food goes Ge 
down a tube called the oesophagus and DY a“ oesophages 


Into your stomach. a 


, opt " 





4 The stomach stores food. The stomach also 
releases juices and an acid. The Juices are 


called digestive juices. They help to soh n stomach 
the food. The acid kills harmful germs called large 
bacteria, and helps to digest proteins. intestine 







\ 
2 The food passes trom the stomach j 
through a long, narrow tube called the 
Small intestine. and then into a shorter 


i. d o 

but wider tube called the large intestine d KPI , ° 
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In the smail intestine, more digestive 
juices make the food even softer. The 
walls in the small intestine are very thin. 
Digested food can pass through the walls 
into the blood vessels. 


As 


if 
3 Some of the things you eat cannot be Të 
digested. They pass along the large anus small 
intestine and are sent out of the body, as The digestive system intestine 


faeces, through the anus. 
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The human brain LX spinal cord 
and spinal nerves medulla n 


ihe top and side view of the brain showing the two halves of the cerebrum, cerebellum and the 
| medulla respectively. 





2 human brain 


No computer iS aS complicated as the human wrain. A computer can find the answer to a 
voblem quicker than you can. But a computer cannot feel. Jt does not know what 
appiness is; it does not know what excitement is. It has no emotions. 


our brain is inside your head. It is so delicate that it has to be protected by a bone 
alled the skull. 


cerebral hemisphere 
he right half of the cerebrum controls 


ie left side of your body, and the left half \ 
yntrols the right side. Scientists only 
scovered this when they found that 
ple who had injured one side of the 


in lost control of parts on the opposite 
je of the body. 


ch part of the cerebrum deals with a 
arent function. The picture below 







"waffen, 
, è mN 
ws you where some of the functions dee 
dealt with. The cerebellum controls Information comes in ds 
movement of your body, your balance Information is dealt with 
| your coordination. Information goes out medulla 


\3- 


The medulla is at the top of your spinal 
cord. it deals with your involuntary 
muscies. When the rest of your brain goes 
to sleep and is resting, the medulla keeps 
Working. 


Your brain does not stop at the back of 
your skull, but continues into your spinal | 
cord. | 
. i q 
The human brain is made up of thousands 
of millions of nerve cells. Unlike other cells 
in the body, the brain ceils cannot mend . 
themselves if they are damaged. They 
cannot be replaced if they die. These cells 
have to receive lots of oxygen, otherwise 
they die. The brain ts lined with many 
capillaries. and a lot of blood ts pumped 
here from the heart. 





A Answer the following questions. 


1 What can the brain do that a computer 4° Whatis important about the medulla? 
cannot do? 
9 Which part of your brain helps you to: 
2 Where ts the cerebrum? What happens in 


the cerebrum? (a} control your breathing 
(b) balance when you are cycling 
3 What work Is done by the cerebellum? (c) think 


t Feel your head. Can you feel the hard 
bone of your skull? Your brain ts inside the 
{op part. 







d Have you ever fainted? If so, what happened? 
Why do you think you fainted? 
Why do people fall down when 
they faint? Think about this. 


3. Part of your brain deais with memory. How 
good is your own memory? Look at these 
pictures for one minute. Then cover the 
page and make a list of the things you can 
remember, How did you score? 


14. 
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Any thing which occupies (** ) space (-’.) and has ¿ 
weight (7) is called matter.. The things around us like 
water, air, chalk, stone, table, chair, flower, leaves, human 
beings and animals are material things.“All of them occupy 
space and have weight. 


Let us understand (+ ) ‘space’ 


(i) We see a bucket (© '*~s) 
In the picture on the right. 


The bucket is full of water. 
It can hold no more water. 





Fig: A bucket full of Water 


Water present in the bucket has occupied the 
available (OPO) ace. 

di) See the picture of the bag. It 
is full of books. There is no 
Space for more books in the 
bag. The books have 
occupied the entire (i) 
space. 





(iii) When we blow (+) inte 
a balloon. (ci It swells’ 
ch up. Why?. Because 
it fills up with air 


1 





Air occupies space. 


... We see that all the things. occupy space, Now, look at 
the following pictures. 





All these things are material objects. They occupy 
weight. All the things that occupy space must also have 
weight. We can weigh all these things. Therefore, they are 
all matter. 


CONCLUSION , 
(i) Any thing that occupies space and has a weight is 
called matter. 
(11) All the material things around us occupy space 
and have weight. Therefore, they all are matter. 
(iit } Matter exists (t#:2+) in three physical (U7) states 


(LFS) 


What Maxes Ue Matter 


—_— 


There are thousands of different Substances in the world. They 
have different shapes. .sizes. weights. colours. paterns and smells 


Two substances may be like each other, but usualy they are 
diferent in one or more ways. 





w are these substances simular and different from each other? tne 


any hundreds of years ago, Greek philosophers had an idea of how substances are 
nade and what they were made of They thought that there are four basic substances: 


earth, air, water and fire. They believed everything was made from these four things. 
_ This was their theory. 


As time passed, scientists formed new theories. Today. scientists believe that all 


substances are made up of millions of tny particles. They calf these Particles molecules. 


These are so small that millions would fit on the point of a pin. Molecules attract each other 
when they are close together. 


Aclecules sometimes group together in large structures called lattices. When molecules 
f solids come together they form regular-shaped pieces. These are called crystals. 





ne minerals form beautiful crystals. 





VE, 


Imagine that you could crush a block of 
Ice into millions of small pieces. 
Eventuaily you would get a molecule. It is 
the smallest piece of matter that 


oxygen 


hydrogen 





, hydrogen 
something can be broken up into. "TT D 
Molecules are made up of even smaller 
particles called atoms. Atoms rarely exist 
on their own. Molecules may be made Up ` 
of single atoms. or several atoms Stuck, 
together. It depends on-the substance. , A water molecule contains three atoms. 
` . ` i " 
A molecule of hydrogen A molecule of methane- ` A molecule of argon 
contains only two atoms. contains five atoms. contains a single atom. 
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For example, a molecule of argon gas ts just a single atom of argon by itself. However. a 
molecule of water is made up of two atoms of hydrogen stuck to one atom of oxygen. 
You do not normally find Single atoms of hydrogen or oxygen because these stick to 
other atoms to form new molecules. The molecules together make up the substance. 


a 
structure of an atom 





Single atoms are far too smail to be seen. even 
under a microscope. Although atoms are very 
small. scientists have been abile to find out quite 
a lot about them. 


| 


The picture on the right shows what an atom 
consists of. Every atom has a nucleus. This is 
surrounded by tiny particles cailed electrons. 


wë 


Staves Or MATTER 


There are three states of matter. 
Sulias have a definite shape and volume. Some solids can be crushed into powder. 


igus do not have a definite shape but have a definite volume. Liquids flow and take the 
shape of their container. ` 


Gases do not have any definite shape or volt'me. A gas can be compressed to a smaller 
volume. It can also expand to fill the available space. 


t 


Solids, liquids and gases are `all. made up of matter. Why are they so different? They are 
different because their aforhs and molecules are arranged differently. 


Your-teacher wil ask sixteen students to come to the 
front of the class. They shouid stand very close ta each 
other in four neat rows. These students should jump up 
and down on the same spot 


These students are showing the arrangement 
of molecules in a solid. Molecules in a solid 
are very closely packed together tn neat 
rows. The attraction between these molecules 
is very high. They constantly vibrate but 

do not change thelr position. 





Once again. sixteen students should came to the front of the class They should stand close together but not in very 
reat rows. They should move between the rows They can leave ther place but cannot move out of a fixed area 





These students are showing the arrangement of molecules in a liquid. In a liquid, molecules 
are close together but not as tightly packed as they are in solids. The attraction between the ` 
molecules is slightly less than that between the molecules of a solid. They can move and change 
positions with each other. | 


AA. 





Now the teacher will ask only two or three students 
to come to the front of the class. These studants 
should run around very fast. They should occasionally 
bump into each other. 





These students are showing the arrangement of molecules in a gas. In a gas, the molecules 
are’ far apart» They have little attraction between them. They move very fast and strike against 
each other. n 


Changes of state 


Heating and cooling can change a Iron, can Change state. The forces 


substance from one state to another. For between the particles in these 
example, if a liquid is heated, it can substances are strong. 


become a gas. If a solid is heated it can 


a At room temperature these substances 
become a liquid. 


are solids. They only melt or boil at much 
The molecules in a substance remain the higher temperatures. 

same, whatever the state. The difference 
is that the spaces between the molecules 
are not the same. 


Some substances such as oxygen and 
carbon dioxide are gases at room 
temperature. The inter-molecular forces in 
substances change state when they such substances are not so strong. These 
melt, boil, condense or freeze. Even a substances have much lower melting and 
/ery Nard substance, such as diamond or boiling points. 





Her" 
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i 
objects are hot. Some objects are coid. Fire is hot. Ice is cold. ~ i 
jou think of some other things which aré either hot or cold? 






vity 1 | as ` 


1 


ace your geometry box, rubber, sharpener and steel scale in the Sun for a few minutes. 
hich of these objects became hot? Which object became.-the hottest? 


hermometers 


~v do we measure the degree of hotness in an Object? This cannot be done 
Urately by simply touching the object. Scientists have made an instrument 
d a thermometer which is used to measure temperature. 


an determine the boiling and freezing points of water with a thermometer 


boiling point is the point at which water starts to boil. The freezing point is 
oint at which water turns into ice or Snow. 


va Thermomete: Works 


rmometer is a long slim tube of glass 
tube. This inner tube has a ‘bulb’ filled with a Special liquid metal called 
ary. The mercury in the tube rises or falls according to the temperature of 
bject/person it is placed against. If the body is hot, the mercury expands 
‘hows a rise in temperature. If the body is cold, the mercury contracts and 


S a fall in temperature. We zan read the temperature by looking at the 
ers on the side of the thermometer. 


Another thin tube is placed inside the 


a 


fe 


simple experiment will show you how a thermometer works. 


Ottle with coloured water. (Add a few drops of 
hole in the cap of the bottle and place a straw 
1€ Cap on the bottle. You will notice the . 


red food colouring to clear water.) Make a 
(Marked with numbers down the side) in it. 
‘alter rising up the straw. Write down the number. 


for Feachers 


stucents with Aa AAA ës mired oO vt vty fe. HH ti: MOIE TI teed (unsere stet, — 


Ale 


Se, 


é 


yw place a burning candle under the bottle. Alter a few minutes, the water will 
agin to rise up the straw. Note the difference in the water-level in both cases. 


ztivity 3 | 

‘ll a bottle with water. Place a burning candle under the bottle. You will soon 
stice that the water is boiling. Puta thermometer into the boiling water. 

ou will notice the mercury expanding and rising Up the glass tube. This means 
iat the water's temperature is rising. Note the reading, tis °C. This ts the 
oiling point of water. . 


clivity 4 , , 
ut some ice cubes in a glass. Now place the thermometer against the ice cubes. 





fou will notice the mercury contracting, indicating a fall In temperature. 
Jote the reading. It is °C This is the freezing point of water. | 


Two Types of Scales 
Ihe Celsius (Centigrade) thermometer measures the level of heat on a scale of 
-to 100, where 0 is the freezing point of water and 100 is the boiling point. 


he Fahrenheit thermometer measures temperature on a scale of 0 to 212, 
here the freezing point of water is 32 and the boiling point is 212. 


ach degree is shown with a small sign like this ° followed by the letter C or F. 
represents Centigrade and F represents Fahrenhett. 


ctivity 5 
raw Centigrade and Fahrenheit thermometers on a large piece of paper. Indicate the boiling 
nd freezing points of water on each of them. : 


he chart below shows the boiling and freezing points of water and the normal 
Jody temperature of a human being. 
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Object | Centiurade (©) : Fahrenheit (°F) 
ep ce eee ee 
| Boiling point of water 100 . . 
Freezing point of water O | 
Normal human body temperature | 37 3 


Different thermometers are used for different purposes. For example, there ts a 
pecial thermometer which measures the maximum and minimum temperatures In a 
ay. We use special thermometers to measure the temperature of human bodies. 


LNERGY 


o —= __. 


Energy produces changes: 


We see many changes taking DEED in material 


objects. Ice changes into water when ‘heated. Thus it 


changes from a solid to a quid State. When temperature Is 


lowered Se the things contract(t*) so their volumes 


change. The wire) ot a heater becomes(tkx) red hot when 


electric current is passed through it,.so there is a change in 


Its colour and temperature. If a rope,(W4) over a pulley, (62) 
is pulled the bucket moves upward, that is its position is 
changed. These changes are different in different things, but 


they are all Drought (Eet about by energy. Therefore, 


changes cannot be brought about Ze in material objects 
without energy. 





ifferent forms of Energy: 
There are many forms of energy. Some of the most 

ommon forms of energy are: _ | , 

A) Mechanical Energy: ee Co 

Ze 


Take a toy car wind 


ts spring.. You will notice a 






‘hange in the shape of the }. 
spring. ‘This change is due’ to 
‘he energy, which is stored in it 
by winding. Put the toy car on 
the floor. 

It will move and after some time it will stop. This 
motion of toy car is due to the energy stored in the spring. 


Such a form of energy in machines, animals or in humar 
beings is known as mechanical (v&) energy. 


(B) Many changes occur (60's) in matter if its temperature 


is changed. These changes are as under: 


(1) Change of temperature: 
Experiment: 
Take some water in a beaker. Place it on a tripod (757) 


stand. Suspend GEAR a thermometer by a stand so that the 


| Dulb of the thermometer iS completely a immersed 


1 d 


 Laziin water 

Note the temperature of water. 
‘Heat the beaker with a Spirit lamp 
and note the temperature | at 
intervals.( <2!) You will notice 
an increase (5! ) in temperature. 
This increase in temperature is 


also a change. This change is due 


to (2 ) neat, which is also a 





form (F) of energy. This form of 
energy that. changes the 


temperature of an object is known 


as heat (BA?) energy. 


(1) Change in state: 

Continue (obey heating in 
the above experiment. The 
temperature will Keep on rising 
(eon leo, till LEM it reaches e: i 
100°C. At this temperature, water 
begins to‘boil (4) and changes 





' into steam. Steam is the gaseous 
state of water. 

The change in the state of water from a quid to a gas 
is also due to heat, hence, (1) change of a state of matter 


from-a solid to a liquid or a liquid to a gas is due to heat 
energy. 


(iii) Change in volume (fit, 
As the temperature of materia! things E Increased, , they 


expand (oH and their volume t--rn- --- 


Experiment: 
Take a metallic (Ge? } ball and a ring (36) as shown in 
the figure. 
Ordinarily (4°7*) the-ball just 
passes (7) “through the ring. 
Now heat’ the ball well enough 
(I? ) on a spirit lamp flame 
(+7) and try to pass the ball 
through the ring. You will see 
that it no longer (ele 7) 


passes through the ring. This 





shows (det: that the ball has 
expanded on heating. 
Allow (GK art Ehe bell to cool. (122) Again (Æt) pass the 
ball through the ring. Does it pass though? Yes, it does. 


(iv) Change in colour: 
Many material objects change their colour when 
heated. 


Pressing iron (7!) heats. up (Bech when electricity IS passed 
through them. This means (7*6) that electric current 
produces ight, sound and heat. Therefore, electricity iS a 


W 


form of energy and iS known as electrical energy. 





(E) Magnetic (tt) energy: 
Bring (Ha Send? magnet (UF bey | near an iron nail. 
(Č) The nail E at once. attracted E towards the Magnet 


and Sticks (Le to it. A change in the Position of the iron 
nail has taken place due to the Magnetic energy. Thus a 


magnet possesses (GI some magnetic energy. 


(F) Atomic LÉI Energy: 
Electricity is produced by. the atomic energy ir the 
nuclear power plant at Karachi. Atoms of some elements are 


le" 


very complex CaF). and they break ({Sy) witn the 
introductian (sb *) of some fundamental (es) Darticles 
(=) changing. their atom'c energy into their kinetic (27) 


energy. This can be utilized (“447 jin many forms. 


Experiment: 


Generally (= +) heat is produced by burning. Fuel 
(oon 1 and proper temperature are necessary (e for 
burning. If an oil stove Is Durning in a kitchen (8 tr) then 
the kerosene oil is used as a fuel. What is used as a fuel in a 
gas stove? Burning cannot take piace without the thing that 
burns. Things that burn are known as fuels. In our country 
wood, Coal, kerosene oil and dried cakes of cow dung are 
used as fuels. In some cities Su yas is also used as a fuel. 


Oxygen ıs also necessary for burning. a thing cannot burn in 


-F 


the absence (Air el of oxygen. 
Nhat is necessary for burning? 
ight (--7) two similar candles. ana 


Ut them on a table. Invert s )ē 


glass (%25) tumbler (~) on one 





Of then:. You will see thar the 


30. 


Candie under (= the inverted 


tumbler is extinguished. (zz | 
The candle in the open OUT continues tò burn till it is 
consumed, (7 J 
vnanis the reason (=") behind (ete is the Gas inside tire 
mbler consumed? Yes, the UXYIEN Gas which is USCG vit the 
d e at 
OCeESS (o ) of burning is Otälly (aru ) consumed 


Besides, fuel and Oxygen, some IGnitron (= 22) temperatur 
IS also necessary for Durning. 

Fuel has to be heated to an appropriate (rer 
temperature betore it burns and Catches fire. Why paper oi 
wood when they are wet (©) do NOt Burn with a Durning 
Match stick? In the presence of water. Particles On wood or 
Paper cannot be Neated Enough to catch GER fire. The 
b 


tenperature to which a body has to be heateq before it 
Starts (bby) burning itself js Called its ignition temperature. 


Once (tot!) a thing starts Durning then the amount of heat 
produced is enough to maintain the process of Durning. 


5i- 


How is fire extinguished? 

If we want the fuel not to catch fire, then it must A 
not be provided (‘/s7) with the initial ($4!) heat requ 
(-#:) for ignition. This heat can be provided by factors (« 
are responsible (-'!) for fire accidents.( =b) That 
wv 73 Durning cigarettes must not be thrown (OF) ay 


carelessly. CES Electric current (2<) if not needed m 
be stopped also. 

O extinguish fire it iş 
ecessary to remove (*4:) the 


Je! or the burning thing must 
ge covered Achs GC with a 


blanket Ta ) or sand (=--) sọ 


as to cut down (vr) its 





supply(a!7) of oxygen. ~ 
Absence (V7!) of oxygen stops burning. 


d 
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A „device. {%7 zi known as fire, extinguish 


(TT) is also used for extinguishing fire. Itis an ir 


xperiment: 
Take an iron wire: It is blackish (vid) in colour. Heat 
one end of-the wire in-q flame. After some time the colour of 


the end (“) in the flame changes to red. This. shows that the 


| change in colour is due to the increase in temperature. 


(C) Solar (Sy Energy: ` 


Light also brings (¢) many changes in the material 


i 


objects. For example, the change in the photographic (2? ) 
plate in a camera responsible (roi for the formation 
(Ei of photograph, Bé is due to light. Light helps (E4) in 
creating GS the green colour in the leaves of plants. If 
light is not available (ke?) then the leaves turn (*¥”) yellow. 


(15) It shows that light produces changes. Light is also a 


form of energy. 


(D) Electrical (04) Energy. 
Electricity also produces many changes in matter. 
Electricity is also Energy. If we switch on a bulb it gives 


light. If electricity is passed through an electric bell it 


produces sound. The blades of a fan rotate (Gi ) and a 


WS, 


barrel (#*) in which certain chemicals are placed which on 


reaction (2) produce carbon dioxide gas. This gas is 
heavier (Ú) than Oxygen and if poured (V3) on burning ` 


objects it covers the burning material. Thus the supply of ` 


oxygen is cut off (et) and fire is ‘extinguished. 


if sufficient (G6 ). water. is thrown “on fire ‘it is 


_ extinguished., Water reduces the heat of burning particles 


and hence (4%) the process of burning-is stopped. 


a. 


QUESTIONS 


1. What is Energy? What are the common forms of 
energy? 

2. What changes are produced in matter due. to the 
heat energy? 

3. How heat is produced? what IS necessary for 
burning? 

4, What is meant by a fuel? What é are the methods used 
for extinguishing fire? 


'\ypes OF ENERGY 


hen heat causes ice to melt into water, and water into steam. we can Say that heat Has do: 
me work. In scientific terms, work is done wher something is moved or a change takes pla 


erything requires energy to do work. That means that energy is the ability to do work. 


+ 


U Nave just learnt that heat does work when it changes the state of matter. That means tha 
al .s a type of energy.’ There are many types of energy. , 


dE , Energy 
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py the above diagram into your notebook. 


. , 
pes of Energy e 
sat Energy: Heat energy is emitted by the Sun, other Stars, fire and lots y — , 
machines. Heat can increase the temperature and change the volume i , N 
d state of matter. y | 


sctrical Energy: Electrical energy ts generated by batteries and power 
tions. Electricity flows along electrical wires. Many machines like 
mputers, refrigerators and televisions work with the heip of electrical. 
ergy. Light bulbs use electrical energy and convert it into light energy. 
ns and heaters convert electrical energy into heat energy. 





und Energy:. Sound energy is produced through vibrations. 
w vibrations make soft sounds, and fast vibrations make loud sounds. 
nd travels through.the air in waves. -- oo . ` 
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Light Energy: Like heat energy. light energy is also emitted by the Sun, ` o 
other stars and fire. Light bulbs, powered By electricity, also give Out light. | 
We need light to be able to see. Plants need light to make their food. 





, | 
Kinetic Energy: Kinetic energy is the energy present in any moving object 
ike running water, wind or a moving cricket ball. Kinetic energy is used 
IN many ways. It makes other things move. For example, wind is used to 
turn turbines. | 

_ Mechanical Energy: Mechanical energy iS a special kind of kinetic 
* energy. It is produced by engines or mechanisms inside a machine. 
It allows machines to work or move. 


Potential Energy: Potential energy is the stored energy of any object 
because of its position. You can store energy in a bow by pulling the 
arrow back on the string. You can also store energy in an elastic band 
by stretching it or ina spring by compressing it. When potential energy 
is released, it often turns into kinetic energy. 


Find a wind-up toy. Wind it up and observe it. Answer the following questions. 


1. What happens to the spring when the toy is wound up? 
2. Why does the toy run along the floor all by itself? 
J. Why does the toy stop after a while? 


zhemical Energy: Chemical energy is the energy present tn fuels like gas. oil « 
Nd wood. One of the many uses of fuels is to give power to machines. Our food 
o contains chemical energy. It works as fuel for our body. 





nic Energy: You have learnt how tiny an atom is. Amazingly these tiny 
‘les contain enormous amounts of energy, especially in their nuclei. Scientists 
found a way to split some atoms, although they are already incredibly minute. 
i the tight bond between the neutrons and protons ts broken, a great amount 
2rgy is released. This process is called atomic fission. An atomic or nuclear 
works on the same principle. Many atoms are split at the same time and 
‘eased energy creates an explosion. 





25. 


lentify the type of energy illustrated by each picture. Write the name next to the picture 
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ow Energy Affects Us 


types of energy are useful to us. We are using one form of energy or the other all the time 


JSS the following questions in class and write down 


‘ink carefully about 
) you think that we 
7 you think that 


your opinions in your notebook. 
the different’types of energy you use in your daily life. 


need more electricity as the population grows? Why? 
we need more fuel as the Population grows? Why? 


Write down examples. 


36. 





LOOk at the picture above E) 

What 1s No.3 doing? 

He is USINg a force to Nit the football to Move it to the goa! 
Dost. 

What can the goalkeeper do? 

He can either Stop the ball or hit tt back. . 

He may not be able to GO so and it will be a 90a! against 


(1L) him. 


He may only tend (Es ke =) to do so. 
Look at the third player. What is he doing? 
He tends to Stop the ball 


37. 


In science, we Say: 

“Force can start a body moving or stop it from moving, 
It can also change the speed of body or change the direction 
of motion of a body oF tend to doen, | 

Now some, more questions! | 

Once the football is in motion, would it- continue to 
move? No. Why? 

Because the force of friction will stop it. The force of 


friction opposes the motion of bodies. If the force of friction 


= 


is climunated (GT completely e the football would 


continue moving but we cannot eliminate it. It Is 4 


natural (So) force. There are different kinds of force. 


1 The Natural Forces: 
(a) The force of moving winds. 
(b) The force of fiowing or boiling water. 


(c) The force of gravity. 
(d) The force of friction. 


-+ 


> The muscular (- ) force 


3. The mechanical (vt) force. 


De: 


CONCLUSION 


+ 


Force Is the agent dl which makes «w 


| g l ” " ei nf 
stationary (“ “) body move, or a'moving (~7 ) body 


stop, or changes the direction of a moving ‘body or 


alters CEES its speed or tends to do so. 
There are different kinds of forces: 


(a) Natural forces (b) Muscular force 


(Cl Mechanical fw OE) force 
EXERCISE 
What is force? 
What are the three kinds of force? 
Fill up the blanks. 
(i) Force is the agent which make the 


bodies move. 


(ii) Force makes a moving body. e 
(iii) Force _stthe direction of a moving body. 
(iv) Force ste speed of a moving body. 
(v) makes the stationary body move. 


39. 
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ATMOSPHERE 


Many of the changes in the weather occur 
because the Earth is surrounded by 
atmosphere. All our weather is produced 
in the lower atmosphere. 


The atmosphere closest to the Earth is 
called the troposphere. Most of the 
weather conditions are produced in this 
layer. The bottorn of the troposphere is 
very hot-and the top 's cold. 














space shuttle 
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troposphere 
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Nitrogen 78.08% 

Oxygen 20.949 
_ Argon 0.945 
- Carbon dioxide 0.03% 

Neon, Helium ` “ 

Krypton, Hydrogen, 

Xeon, Ozone 0.01% 
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The atmosphere is made up of a mixture of gases. 


fe 
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From the troposphere up to a height of 
about 50 kilometres above the Earth is a 
layer called the stratosphere. At the 
bottom of this layer there is the ozone 
layer, Ozone ts a form of oxygen. It traps 
some of the Sun's rays. It prevents some 
harmful rays from reaching the Earth. 


The Sun's heat passes through the air and 
warms the ground. Not all of it reaches the 
ground. Some ıs reflected back and some 
is absorbed before it reaches the ground. 
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The radiation which does reach the ground 
is reflected in different ways. The type of 
Surface has an effect on the amount of 
radiation that ts reflected. The angle of the 
sun above the Earth is also Important. For 
example, water reflects only about 5 per , 
cent of the radiation from the Sun when the ` i on, 
Sun ts high up in the sky. When the Sun is 
low, water acts like a mirror and reflects up 
to 70 per cent of solar radiation. Solar radiation on water 








off e iig E, i 
e AA cet aes 


a4 
game 
w 


a 
a 


Toy f 
Au f 
4 





Get a NR 





L bw D 
N Ki 
Loft f ri i D . 














r. 1 a P TA P f g , = . 
bk EES i D EE BE T: €". F 
:_ oe WO) Nä i . "A: Alf E - 
owe gës WS, a" i A B ne 
cae Géi alt kri a 8 KN ) 
KW . e EI ` ww J ; a 
"Ch, WT dés MME E E A5 
` rw Dén . e “ye aon i a 
GO A hota i sent H 
. , ace wn "4 , x T f wi 
r 
+, 





O 


CA 





Pire. 





Forests .eflect about ; per cent af the Sun's Snow reflects 99 per cent Little heat 1s left to 
radiation. Most of the heat that comes in IS me't the snow. so the snow remains on the 
used up in evaporation ground 








aa 


sandy deserts reflect 25 per cent. This leads to 
a great rise in the temperature during the day. 


The tiny trace of water vapour in the 
 almosphere makes up all the clouds which 
bring rain, snow, hail and fog. 





Level 5 Term 1 Skeleton 


Worksheet 
Week 3 Day 1 
J- Label the major bones. Choose words from the given list. 
(Skull, Ribs, Leg bones, Arm Bones. Spine) | e , 





a - 
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A X 





IL. Match the bones with their job (purpose) by drawing lines. 


a- Skull | i- keeps the body straight 


b- Legs ii-protects the brain 
c-Ribs ill-help to move 
d-Spine | iv- protects lungs and heart 


Level 5 Term 1 Skeletal System 
Week 3 Day 2 Worksheet 


Name these bones and describe how they either give the body structure, mobility, or 
‘rotection. 
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Circulatory system 


Worksheet 


Look at these drawings, draw and color. 


Heart 





Level 5 Term 2 
Week 1 Day 2 


Nervous system 


Worksheet 


- Use the words from the list below to label the following diagram of a nerve cell 


$ 


List: Axon - Cell Body - Dendrites - Nucleus - Synapses 





Level 5 Term 4 Week 5 Day 2 
Water cycle 


Worksheet 


Name Date 
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Look at the picture given above and answer these questions. 


Vhat major role the heat of sun plays in water cycle? 











iat is evaporation? 














it happens to the gaseous water? Does it stay in the oceans, rivers, etc.? 











Why do water vapors rise into the atmosphere? 


What may happen as the water vapor becomes more solid? 


inn UULU 
eee UUS 
eee 
What is precipitation? 

eee aA 
eee 
LLL a e aa ype 
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Where does all the water in river and lakes flow? 
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Level 5 Term 4 Week 5 Day 4 


Low and High-pressure worksheet 


Look at the given pictures and answer these questions. 





How do high-pressure areas form? ` 











How do low and high-pressure areas form? 














How do earth’s winds blow? . 














